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[ « IT i« 3K © £ H ] 
[ » 3K JE 1 ] 

aaKt»w-^ip]-^«y#>4**o*.oi#-?i>)r>T, asnw©*tt»*t*r?B#c* 

* 1 *m?>»jniQ)*flit*-#-»iJiii*ftt*«)?>£vec. 11 ^ifii*3<*-r3a52 
a? 2*s*fli©*fliittttcs-^uT, eiica»i) 2 4*s e 0% © * » t ?u * r z as 3 1 a * 

cvtsfffii^t7aaii®«ifi^ft. 10 
[ a >k js 2 ] 
i 1 1 a is > 

mi IE as 1 £fl#a*ftZ*^*?*iZm£eHP]0tt»£filCfflOT, mi IE & & £ fa Q ? 
^ Q - £ |q] C >B o £ II 8 "fit <9 * fi* t > HulE-^lql^^M-r^^lqlQlt^QfltffilCSyUTjK 

m j as 1 sug y , 

* 1 15 ffil V 0 7 » 36 r I 38 i^? C t 1 M JK JR 1 ciEtK<z>tt&HK<2> 

a £ a . 
[ a ji 3 ] 

as z i s i* . 

mi IE as Z*S*flilC^U . mi IE ai 1 Bfitffi^aflffl^fiRtffliQtffiMaf^db^d&fefll 

as 3 1 a c a* 1 1 t . tntzttf&t j turns ft j&k-*x.v) % tii -frntofc* & ^z/^nu%. 30 
[ a * js 4 ] 

isaiic#"fcsiiia-t3Sii***sv, 

, ssi^fi]©aififli<?)*flit*t*iaifi*flit5K4o^vv:tic, asi^iqi^^Mtias 
izii»fli9»fli»ttci^i)7. aa«c*it?«isfi<?)**t?iJ3&u, c q ?u * e 40 
m 0 s ft S . 

[ 56 afl <5 a¥ Iffl £ sft * ] 
[ 0 0 0 1 ] 

mm® mt j foffi-frmi 

HfttJSc, i + ^7i/-^-7z-;i5!}StiSU7saTti^^uv y □ > in t « s 

[ 0 0 0 2 ] 

[ « * © S fff ] 50 
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)IS7^?l/'f(7)7!7f<7t^5>! , ^U7ffllli;ilHIh7>y , 7^ (TFT : TK 
in Film Transistor) t lit t I i: J> o T tt - » Bt tt <Z> V V n > #■ t m I) J <0 # - 

j#3^£H ; y 'J aflfttStzs/UD^^Efczafiftvy 

[ 0 0 0 3 ] 

^flttv 'J s)fiifflSt(fit««i'6<, SLffl?)fK3SCJ;T>Tik«ttSSC»ft 

T u I . U # U £ fi ; y 'J ft £ ft 5/ U □ > ¥ * ft IC Jt ^ T * ^ ft £ ^ 3> % 

ft # * 1 <o -? > aa»ttt»^4i)caatt s y ##ii{K3TFT<5iiftSi(i) 10 

ffiiL7>*3£<;Kd>)>44lTt)3c tS*)-«7S*Q-*IIIttC, ?7X'YCVD (CVD = Chem 
i ca I Vapor Depos ition) 5S*fcttSlJI»Ht ! ¥JL;|lJKfi5£syiC«fcoT« 7 B 7 7 7 -> 
UD>»M»f»35Kr*l. B ffi ?K « ft £ lb I & Y , U - 7* - y 7 z - ^ ft £ I S * t « » 11 

t , e±ttv ( & « ft £ m * 3* is ) flf p ej? r ? . 

[ 0 0 0 4 ] 

«£ * . x * ; y y u - -p* - 7 - - h n s c j; o t ft 1, ^b 7 n. k. ft a is t « s * 3 » «r # n a* 

7" ft T l ) 3 ( k, Y X I* » SF 5: ft* 1 ) . » iE » SF X « 1 C iE <9 « * tt «r C He , S « <Z> - * 

s+ 11 m c s 1 1 t - * m a* © ca a « t f u * r z a #j # n m t ti t u z . utr le sl s » * © 
3iSK> x + v y u - y - 7 - - h n s c ft it ? u - v - ± a ic ffiH r 3 *t * <o ft ft * 20 

Mft>;t#t3 rtoj icili^7- 'JxIWcioTi+Ituz. mile-* 

HfiP^IHlQttM^^, C^SS^ifalttHlTU^I'JSrtL^, fi IE ft £ IS 12 * R 
V ¥U % * *i 1 . 
[ 0 0 0 5 ] 

- 7* - I^i^-^Sff^? < SZCtoT, S0iex+yYU--^-7z->'Hlffiic«fco 

Tj&s^tifeaSiiitftsK-r^aaiofafi**^ < # «; . ft^@iQ[Hi£bttMB;^$= < 
. i^u-f-i^^f-^itfFfft^ista^n, ft is t « t 3 ft £ 1a «ui 
0 /j\ ?- # a ft £ v «s , ft £ bs © ca a & r /j\ 7 < s 3 . m le a ft s 1* . at a © x s ft 
acit^7, * « s y <z> ft »p & jm c * >; . ft £ ss © w ft t * u < is t 7 tt z . 30 

[ 0 0 0 6 ] 

ttSffiCtt£?*iZx*;U=F-3tfi;fiffJfiX*$!DfcJ*dC, ft £ 0S t(f Su IE x % h =f - C «fe 
■j7StC»KL, /p SP d# C ft £ *S ■» a ft Jt # -> =7 y Y U C P SJ? 7 tl Z . «• ^ <9 ft £ M. # 

y ^ o bo ie a ft £ » m 5)? r ft 1 . u * -> t , *«ftssy©»ft»fja.»5ia£iit»3 

if-7Yb-f-7:-)HiI(!)^f-i?J^-ilItt, A ft £ <?> % s r 

[ 0 0 0 7 ] 
[ 1* SF X DM ] 

»IP2001-11 08ei^-^» 40 
[ 0 0 0 8 ] 

[fgBfl;tfrl?;*U<£?*-f3tI»] 

-Stfi^ft'JflPiBlfiCttlR^^*)';, l/-f-»J<5SI, iUffSUlU5%fTg 
S<9 1/ - f- I?i^-ai<!)f!l»J)J . 7 >i CflulEU - - x * ;U =f - ^SQ^S?d# 
C , l/-f*-l? i^-»BfS<9lItSi, «[l8S£t56*r-tt*.J»dlCtt. tt »7 tl 3 ft 
£*<?>liulE!ttftli*U < < « 7 . 
[ 0 0 0 9 ] 

u£iitt!is©ittttff, i/--9»-*acjEHr7»*<?>^iqittt*r7 r -r u j t fs * r tt 3 50 
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c y ■» , ft le r-ruM 0%iics^-^> iiAM9S£4bKtH£U7ii 2. r s ft t j» 
SE«t*tt«?ffliimi7 rtDj 0 *ij £ ^ a ? i* , is«®Bfl«ic>5 < ^t-£® 
Hffltt*»jc)ftiiftn7ii?. fiieifflttcS^uT, 7-yi**tfflii7«i 
i?>aa^stfijtu7ii? . u # u , x+7Tu-^-;?z-^i$s<9i/--y«-x*>ii, 

AtttSicHJffltttfa^ftsufcQfc&z. ufeffo7isii(i)Jifflftict^ii7, 7 - u 

If »tlll7«HtKt¥Jtr7S*lt. SR. ffl ft * -I& U . 
[00 1 0 ] 

r^ciz-i^-x^^^-sftfivissa^bfiv^iiicB:. m m © & a it m ti 1 u - 

- X * ;U =F - & S «fc <J t yjv t U « tt "7* ffl 18 ft # & Z . * 5 f tl I* « ffl IE /Jv r u « a c » 1 » 10 

M©«sa^bJS*»»jtL? i/--y , -i*;u=t*-3tfitja;fcz««!ic*jri)TB:, i/ - 1» - x * 
^=t*-aifivifia<bfiv<?)iacB:. & s n ft # 5) s . »a ttiu. IuIe««cjj 117, u 

-t-HH/f-aiS'tf < 5 H B? , ^ a BE Q a ^b JS 1S, < 81. 
[001 1 ] 

UfcflfoTfltJR&ffi?!*. l/--^-X*;U=**-!lfi»fd\r<iS^^lqllC*»U. So a IS <9 

HflttI»$ltI^CfiBb7 rtb'j ?6 £ U £ <9 # > L^-f -I?ibf-il# 

[0012] 20 

I^aiS<9^S75&frJ;^*£SI5St^«r3c>:7>3f>3o 
[00 1 3 ] 

[HHt®$*tife(y)Q?s] 

m z m s * ft ^ x ^ » ft c s u t . $s a n c ft it 3«isfi<?)**t?ij3£t 3 se 3 1 s * 

30 

«SE»8Ifi©?"J3£ISSC*-»l)T, ffi ^ K © » £ * A t ¥U 3fe * 1 £ 4 I S * t * * I 

c * t It A Y t 1 »aK<9;l*S£ac:?(foZ . 

[00 1 4 ] 

* % W C «£ *, I* , l1IiCfill7tt, tt b b g R t If * 75 ItQ - 13 ffi'J # «i «H0 U B "? 9) r> 
ttl. S ZlSC»U7tt, £l75ftQ}ISM^*ftt*t£l«Jl^ftt>K<y)3** 
& C ft I ) 7 I* , » 2 * Jt * ft <£> * ft *t ft C S -* U 7 , £ BS C ft it I « IS & © * Sft t ¥ U 36 

t ^4isc^i)7tt- HEi8ifii5fJtts»i:S^n7, ^ a si <z> ^ a ^ ^ n t 

fJttl. 40 
[00 1 5 ] 

* s * ft ic m u . ^ q * ft » ft ic * s i ) t , %& ei. k ic ft it i ft & a o> * t *u 5£ u t i 1 1 

«<?>*fli*tftvifia«©«isi*stt*v©iB©fflHet¥JfflOT. ft ie * ft n ft C * -y 
U7isai®«[isa*4tti!st?ij£ti ^ ^*7>? ? . feUff7-'ji$«5 
ytfflnKH < « aai<pfeV/ti**ittav5)»ttiTtiiii:f | j£ti c 

-3 £ { ) * fg Bfl c 3^ I ) T I* > »lB^«ICiE«!©«£*ft«©J;7IC7- l >'Xlt»tffll) 
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S £ & <Z> )ft ffl <l£ t iS, < t 
[00 1 6 ] 

£;fe*fgBfltt> 38 1 I ffi I3c , 

so se SB 1 15 fatf^ t ti j y^m? ti j rftTmmm VOL'®. 15 faro mi -z < msz&wi5 fa q ? 

■^©-^|qlCJBo*.aififllQ)*B(t. #llE-;fifi*£*TSfifaS>ft&<&titBlC*jrl)T5K 
4J) I * 1 aP£ Y , 



* 1 s^in7»str»4gn^tffi^^>;tftian^ 



* fg w c «e £ i* , * 1 an-? «, SM£fl#s*ftzv^*?ftzwf£eHP3<?>*Sfifii 

5fil<l>aR®ti:SC»U7Jfctt3. SB 2 a P§ 7> IS , »fiEai»©fltBC?irl)T5Ktf)*.-^fil 

c»?asn©**«©*i»©¥wt5Kw^. sb 3 a us 1* , ]BSEBf3£eHW<?)a»*iqic 

OUT, »1#J;&f!S2KPiti! , JiRl,!H7tZ. 148B7I*, SSSaPgT&^ftftlC 
>K(y)i4tl?*UQT^IcSoi)T, 15 fa ® J V o> 1 o <£> £ ft t SB 1 £ fa Y L TiSt t 20 

J. 

[00 1 8 ] 



^ ft t sb 1 sfi^U7»tt?cv»?? i<5?, *LV*,i#«aiiit*j3s-fz^K<z>«H 

[0019] 30 

£ £ * ?£ Bfl , SB 2 Ifili, 

SB 2»fi#fic*$0 . mi IE £ 1 amfrfioTiSflS^SS Z^ftffiffiQ^S^lQ^ftt^-TT 

f«iIS*fiC, ^W*tf)7»lt*J!ILT©JI««tl#»r7*at<T7SPIS^. 

«u IE S£ 2 Jf * tfi IU ?it I, . «u IE £ 1 IlJt^fi^SafflttfiStffli^tfflitett^iftS&i&fcfll 

Y T J . 

[ 0 0 2 0 ] 40 

* fg ic «£ a. i* . inicfiiiTR, »2«s*^ic^u, S5i«jf^fi<z>¥?gfli>:s 

^*flifflB©aiK«<?)*flit*t¥W*»K**t5K*/). )X © a PS 7* , T»lIS*ftC 
. 5'iftftiD?»K«J» > T©»K*tl#Hir?*«t457. ifc <9 K H5 ? , SB 2 ,* fi * *B IC *3 

u . mi is sb 1 mmfritQmftffinmwfrit<Dfritimifi^mfcih&mY#jMmife<j>mzi5 

fa <0 ft % t £ t ffl *J S S5M1« £ * * t dfi 7 . »8l8C*U7tt, mi IE :« t 3 ?Q 51 1 
[ 0 0 2 1 ] 

S£ S t ft o t I) Z . ft 5 r ft 1ST , ISf ^tiDIIIiJ;']^? DlSltiltlc); 50 



[00 1 7 ] 
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[ 0 0 2 2] 

« z m t » ft r ii « ? a y . 

*&W®*ttaP*t*r?B#C*-^l)T. ^ttfiP^Q^fe^lql-?^^^ 1 75 |q| t ft 3£ U 

z*iqio»jsfli©*flit*-r*2aifi*flit5K40^ai)i*fliitai?s^. 10 
»z»ii*fli©***ittc*-yi)T. « a bk c # it 1 « tt £ © * m t m * 0 . c © fj * e 

[ 0 0 2 3 ] 

* 56 Bfl c « *, 1ST , 3Rt*?SC«fcoTlSaKC*t3Rt*L.-3-3, i*f SCJ;o7aait 
75 ft - 75 Ml # ^ M ft U £ H ft 7* & o T , a»?"J9ttt»*t*t? ■*C»^U7. * tt 

as 1 ^fii©aisfli©*flit*-r!Bi »*#*iitjfci)>zv*fcc, » 1 75iRi*x:t-f3Sfi 
z^fii©aijs*Q*flit*r*2aifi*flit5Kw?. w * ¥ a i* , mmmzmm^^Q^ 20 

[ 0 0 2 4 ] 

ft C > $»gp*<93£ft75ft-7*&3§«1 l5faY$:£t~&%Zl5facr>mmm<(>'frftt$.t%l 

mm » * c n u > t9»*»ttc*^n7, aaic»itz«aa?)*iitiijtu7ii? 

*<l)*ft*lftVlfi»IlQ)*IS»56*tti8V©IB<l)ffllHttt?yfflUT. »lE*fli»*feC*-t 
T*«;***C«5fl)Tl*, »l5^«ICiE«!©«£*ftffi©J;'?IC7- l >'Xlt»tffll) 

fcMRSQSlflitttSK tIU«7H. 
[ 0 0 2 5 ] 
[fga^Q^^^ff^M] 

HI », *fEBH©HWiq)BlSC« 1 ;, 8iii(P«aii t tt! t 7 Ifit SB« t 7 D 
-^*-h?»>3. El 2 IS < S ft 1 tl?^75I^ICt7J»frUTK7CLT/Tv"r»TfflEI"7*^oT> 

s ft 1 aaeitij«u*.«, ainz (as**) tr^tuits 40 

B8«t^r*«1©»fflH-?»)?. £*£t£fl§ill>7 I "^7.7°U'f'tM-f3 
IC l ) ^ tl 3 ii£ £ 'l£ ; / U □ > ¥ ^ ft fll ( JUL & . 9ceXKVSBfKr7Jide»)7) t « 

a © 4* a 75 a e& b§ t § 4- . 

[ 0 0 2 6 ] 

1212 ( a, ) cS7H?tSl I* , ^S^^t'tttt^^foS^^^K^ 1 ^7&y#^J#3Jf^ 

Ti^lfi ^f7^>: tKl7jf^f SttSfi 5 (i)*i«P 5 a-i:- # A K & * L 7 <9 ^ = S •> 
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M * *l 1 . «^IBt7©-*lliaP7oLlCl!t«JtaS8»fP35Kr4lfe0 2 (c) IC ^ ? tl Z S 

* 1 I* . ^ £ )t 5/ y □ > 1 6 © a s> ^b # *6 * 1 >u jg , *:>:Jti*®5 5 0t:w.±-?ii]iRrft. 
t # & K 5/ y □ > 1 6 © a n ^ w it ft * 3 . mxv UD>i6<?>ifia<btf»)?fiRJtfi 

[00 27] 

x y 7 x - 1 o v , xy 7 7- 7i»««i 1 * , 1I¥S^ utcjcc D J 

^71 2 (CCD : Char9e Coupled Device) Y . SR*tf*K*l,T<58R«l1 3 * . IS* 10 
ffi*W^Sair«fc&f*'J£^K*0T<9S l JflPi*Sl 4HStI. X y 7 x - 7" 1 OR, £ 

1 t D A * 3Uf Rj «g IC 353? T tl 7 U 3 . £ £ X y 7 x - ; y 1 0 He > £ % 1 <5»Jf^lRllC5»» 

°7 £g ic 4i EE 7 li 3 >; ^ £ ic , x^lRlsy«J;^y^lRlic^l!»Rl^cflt0i"?-^iTi)^. mi IE x 
IrI I* « 5 £ <?> X y 7 x - 7" 1 0 Q S ¥ >7 l°l IC >8 o £ £ ft 'J > flu IE y £ Ir) H; > X Id 
ft ft c* S 1 (PlfrSfilClXt?Sfil?J)3. xyXf-7lS)ti1 1 I* , CCD 

2 x 1 2 ft J; Zfi W. W 1 3C«b, JSliI 2<9ffiO-»*t«I«ftffiiCSRftC» 
S)iEi!)-rZ^%-?^Z. C<5Xy 77-7iiii1 1 I* . X y 7 x - 7* 1 0 t X 77 ft C 
*»ffittqr«SSX^lRlK»aJ1 1 ol V > y^lRllC#l!)iESi)°rAg^x^l^lKti)Sl3l 1 t 

[ 0 0 2 8 ] 20 

CCDJ^7l 2 I* . £fi1<5JfJf£fil-;fc (^TiA 1 C7f\t) c £ Jf ? tl « * * 1 c 

^jsS'r+ifeiSSEiiSztflHiRi^ciKSUTsSit^tiTui. c<i)CCD 1 2 is , 

^iff»1 tntnX 1 tnm?)>i»««t«*^ict)«rti7i)7 . 9E 1 3 IS « £ * IS 
. CCDJX71 2<Z>U>7**£3M1tSIMi 2oLQH B :; lif^B3^UT«ffirtlZo 
C 41 SR BB 1 3^jJ;&fCCDJy7 1 2tfflll7, a li IK 2 t J? ^ 77 ft - 77 IH'J :M "f 

[ 0 0 2 9 ] 

ilUS 1 4 IS > ^*>H^5&JIItffi1 5 (CPU = Central Process i n9Un i t , flCPU 1 

5 * * IE ) Y & i£ b W m it & m. -\ 6 (ROM : ReadOn I y Memory , ftlROMI 6^ 30 

* SE ) >:i^^aiU*^7i^lE'li^Sl 7 (RAM : Random Access Memory , ftlRAM 

1 7 Y IE ) Vtf^JYOODyCi-n, A 71 8*, AWtW>7-7x-7 

1 9 * . H^ji«©iiibiaM^?*^:r*LTi)^. 

[ 0 0 3 0 ] 

CPU1 5^ROM1 6UAM1 7 * He > AX 1 8 t M 7AI A O 9 - 7 i - X 1 

? ciaftctatti7u j. ai*o^-7i-x 1 ? cis, ccd *y 7 1 2, a 

^^ST-frSt-* 1 - h" 2 0 ft J; c* 7 0 7 2 1 ^^ftTtl^SftlCSSScrtlTU 3 . £ £ 
AW7J'<>-y-7x-7 1 9 Ctt, Ba^J^Qli»lQlHt/rOTXyZ7 l -^li»fll*1 1 
, 9R B 1 3 ft c> £ If S 2 Zflf^tlYtl^SflaiCJfStrftTl) 3 . R O M 1 6Ctt, ft 

^r^*i«j;&»*2aifi*fliQ)*fliitfe^uT?)aifi*ft»ttt5K(U). a si 2 ^ a a 40 
n. t fij £ r 3 * v t c a m> m 2 © a n. ^b * a t w £ r 3 7- □ 7 x a # *s n r n. t u 3 . * 

?D77ittCPU1 5 £ 7 H ft 7 tL 3 . 
[ 0 0 3 1 ] 

06tt, U-?'-X*JU*->£8a^bfiftJ;»*llflffl?*®IH«t**-E*-?&Z. ?t A 
BynjlecJil, ^Mtl^-i^-iRoioJU-^-x^^f-fffifMolJ;'] t 

fiiia^cu, isi29is<bi»: < m m © 1 0 0 % j; n i < , m&m 2 e> 3* in *i 7 

[ 0 0 3 2 ] 50 



(8) 
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«*fi6fittfiP#2 8l*, ^^B B E >S|3^^tDftt'tlTU?o fly IE 0K ft & I* , U-^-^z-^c? 
!'-1* , -lHf-lfiXVS-jj£»6C, *a BB 9l2#l!u§EU--P«-X2 4/=F -CioT 

^ ^ ic ss at u . fts^caafctfrftttfifl-^^^^cBEErti, ft^^isfi^^^aa 
tfsKit i^ii), tt a st a ^ K s ^ y * - *-<z>ttiftTAiv?i»8s<5*ft*sofc£<z>-* 

3 „ 

[ 0 0 3 3 ] 

X + V 7 U - - 7 Z - A, H S 3 I* , 5ttt</)iitl3 A^XR?56«^tl7l/-f-*R 

cxt^fct-tl^pC^flfrtlTU*. £ , It V Y 1/ -f«-7 I - Jl/Hi 3 tt, 10 

7H?. c<i)i+ : ;Yl'-t , -7:-)^l3):, mi IE x y XT- : /IS«i 1 1 * I* 

[ 0 0 3 4 ] 

C <Z> «fc 7 IC S * 1 txM^fejl'J&Jf-^X^lRllUS'J^O, X+77U--?*-7 7 Z->'U 
S * 1 C He > Wt Y 15 fa V MZs J # ft 4 W ¥ti% T Xl J . *HWiPJSlCJjrUT. riYJ 

ipi j a r y £ m j tst-. £ « u , YftW.® & a <b R # # * xi i u - u* - x * ;u ^ - « £ m 20 
*fcWfM<z>ttfittfiflf#<$*iz u-r-x^^^--ffi##i4^? u--?«-x#i=F-'fii<£ 

[ 0 0 3 5 ] 

h ~? A 1 . 0 8 1*, SS^i<i)ltai^£tfvt7D-ff-h-?$)7. 0 1 t m it 1 it W t 

1 . 0 1 c ft it 3 a, i (1 = 1, 2, 3, ),EI7Ji(J;&fi8C3T(it7ti ( i = 1 0 

, 11, 12, )l*,^ftTfl7xy7-t^T.09l*,$1*^^4t*-f3iIHIS# 

9 ( ol ) I* , B * 8 * . ¥tt£fl#3*:h.Z*^«?:n.Zffi£eHra0£T0#JR*Ai 

* im 2 3 c«L7#»imtfi7»^c, * & it w ^ ft 2 3»fio^ttSeitt:it 

/Tv f 0 "? if) 'J . 09 ( f> ) I* , B # 8 # , *i5Wf^eHW©^T<?)*»ltai^lq|2 3C 

*ii;7*»*iiitfi?»fti:. * w ^ ft 2 3*ff*tt*iqi>:-at3tt«tmt0-?9) 

I . ::<Z>Bf5&eHPa<Z>£TQ>#lR*aifilql2 3#. WfS&KHWoa&^lqlCffl^r?. 0 
1 0 1*, Bf3£KHn<?)fl[?S^lqlClSUT, fl^E ^ $^ ft Q ? ^ Q - ^ ft C ;B o 31 S "ff <9 

# jr t , insE-^fi^xsrz^fiQftSiQfflMcftuTjfctoZfci&QiftrcH^&z. 0 

1 15 fa Y i -z ftltt J 15 wtmt J q m-? & J . 

[ 0 0 3 6 ] 40 

-s«£K2®-fiPtft. xy7T- : /lSffi*i 1 ic«fcr>T*fi«ftfltBic»»r-tt. M 

SB ft & 91 2 C , W. m 1 8 CJ;-5 7*tlftt ? . H4»<fc&H9CfvtJ;7C, & SI Z 

s 2 2 iu * a* r n. 3 . t ft ^ h 2 1* , * tt sp * 4 # b y £ ft ic & 1 1 ^ ft c >s o 7 11 m. « 

Cli7tlZ. C <Z> «fc ? £ 7 X y 7' 1 1 Cfill7, &lfc?U<9 : £»'8P*4t*-f3iIHIS# 
tt *l Z . SO IE B 8 I* , ^UffRAMI 7C-n*ttlCle*^*lI. 
[ 0 0 3 7 ] 

7 x y 7" 1 1 7«#'jtlfe*t)i;i*4t*t?I*8Ci"?l)7, 7 x y 7' 1 2 ? I* , ffi £ 
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ft m. * Hi 15 fa 2 3 IC *it U T , «at?Iill<i)yfI»YSCfiitUS»i5XeCl 

Z£T<9X#<*#tt*ai£lqlZ 3^yj£«^Ye*£3£-?<9icH<i>*j£t5K<y)3. * f 

7-1 3 ~? He , 3fciftfc#JR<9XIC*$r3TWt3fciftZ. & tD , mile — 75lRl^^*-r^75 
[ 0 0 3 8 ] 

1 1, -z m m a \*i<d -z <o -si- to * & 15 fa z s c -d u t , ±^ife-s^cSofeisi<5 

* « t * 4») . a»©»fifllO*K©¥W&5Kdft^aBt* l ;iBUII4Tt3. ml IS ^ ift <?> x 10 

3 & IC * 4» ^ tl I ^I^TfiCS^lIT, ^T<Z)^SX^ai^rB]2 3<Z)?t7<Z)1 T^t^t 
S5l^l°l>;UT!tf^t^o tSftt, 7 x y 7' 1 2 fir J; C* 1 3-*#«**lfc±T«?>*JR*ai 

Ifll 2 3 C*SrZ*R?«<!>7t*6/.l\ri)*JRT*8-3* 'J f /J\<9f 
W £ ICQ 2 3t, » 1 15 fa ~? J ft W 15 fa Y ikl^ t J . 
[ 0 0 3 9 ] 

ilEHIKitt, JiPtt©B«*J!(<2)'?t*« (XS, YS) ft ^ (Xe, Ye) c 

t3^z^T<?)^M>;lBi»-?^^. rnilejS^ (xs, ys) t* , JEr#«!®i*«l?)xSfii 

c ¥ ft # - ^ #j <d - m v , z: ® - %i\zmft;yj ft ^ y 15 fa\z^ ft # - 15 m<o -^Y q^s,? 

1 t^-To huIE^^ (Xe, Ye) I* , flu IE £ & P 1 <?>*itS'£#3£&P 2 7* o T , X 20 

75 ft c ¥ ft # M IH'J <?> - ffl >; , cQ-fflcRKua^yfificTftslftfiiaj^-ffl^QX 

6 P 2 t ZT\ t . 
[ 0 0 4 0 ] 

**I81tI&illtSat(liit 3feiD®Hf J)2 . B1 4 1*, 0 1 59fftlli* 
ft^HI 60*»**ft>:C*iHS^7ll*t^-fE?»)?. 0 1 5 1*, B1 4 <Z> $ ^ 
4t*TZB*^^JB^3i:Kx0 J F*Sftfi«.#*6'SmTH-*»>Z. 0 1 6 I* , 11 49 
*ttff*4 ttt Zi#C«Bt 3 1 Xx<5f »**fttf tH?>)Z. 0 1 7 I* , 0 1 

8 <o ffl *j s » * ft ft s fli c *s j& r 3 n A t m 1 0 -? & 1 . 01 bij, 01 7 © $ « an * 4 30 
t^r^Bftc^j&r^ijRxQffl^sJs^fliaififlit^-rEi-?*)^. 01 9 1* , tmm 

[ 0 0 4 1 ] 

7 x y 7' 1 5 "7* I* , *ttf*4Cifiofelfii?)f Wlf J)o7, ft Ifc W 9 * tt ^ 4 9 

? -<7 '> # < v t j"jftcs!tt^tL?aR<!)*Ri(!)f«i?*)Zi 1 fts^^tstiy)?. r 

7 x y 7' 1 4-?#^tlfe*ffi^lPlC^U, ffilE*«KH©y^«*YSC3Tfit? 

xs# 15 Xeci?^7<5x# fii\yS«»Ye ^57 *?®Kl<Pf Wilt 

2 5 ft J;wa«S^*ft tl+S t 3 (01 3 # IS) . ilEf ^ISffl2 5#- * 1 B fi * 

ft C ffi 3 t 1 . 40 
[ 0 0 4 2 ] 

SCXzy/l 6 IC *l ft U , 7 x y 7' 1 5-?#^ft*.XS#i;XeClZiT<9XS(?)f 
W 31 SI! 2 5 t , XS»^XeC!U?<!)1 »!x<5f Wlltf V l7E5"Jt 3 (0 
1 5 * 8R ) . «Ii5 1^x©¥*saifiB*fli#, £l75ft*£*t3£ 275l°]©«JSflicZ>^ 
fl5t*t*2BJS*fliCffl^^7. XCXtv?1 7 7> He , 7 x y 7' 1 6 "? # »i tl 1 3C 
X<9f«IHI^ffi C^OT, 5$ (1 ) 7*tH2A'fAX7<J^«I?*)o7, * J£ 

i* , A^A75aa^iBis-?y)i. 

[ 0 0 4 3 ] 

[ S 1 ] 50 
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H W = X { M ( t) - M (x) } ... (1) 

t=x-L 

[ 0 0 4 4 ] 

5$ ( 1 ) IC IH U T , #XC«tl¥«llgitM (X) * * U , < il^II 

9§Xi:«t^fS$2 7 t H (X) V * T . 7 -f )l * V- 4 X L R . t*8 iiS b b b t ili g A < 
fflt? i ft "? * ft m 2 TtttiB-fr^ZJ^IC^iftftdftiSftZ. I*fiC7 a>t 
I* , x+5/Yl/--9*-7z-;Hlii3©SSJ3l , J«fi. 96 ffi A A, 7 IX , U-l^'-ftRcx© 

*§ p tt o -i-i . ij^^ani^^isi^^&'is^ifayjmtw^i^. 10 

[ 0 0 4 5 ] 

<£ o 7 , x£faCJf^S¥*S3llJ6te<Z>3HttlfiaiOfc3&tt*<?> 1 x <Z> X ft $ ^ ?fi t ffi 5'J 
(01 6 * SR ) . * s T ft K . 7 x y 7' 1 6-?#>5tLfe1^3C<?)¥WaiSflfi*fliC^ 
U T , *4bftdbZ3ifiteJ!/lT<?>»lgflSt**l»*ZSJ3tfi"y. ^ <Z> & 0 8 , 01 7 . 01 

8 t<fc?c. xfy?i 8c»ii7, m3e©SR»ffl^jsisi*ft^siaififli"&. x 75 

fii-3*«;»2^fiici»5c<br?. t 5 ft 1 7 f y ? 1 8 ? IS > Xf y?1 5 -? » «* ft £ 

XS»UeCiIf 7<i)Xft(i)fiJitIl!^?6<i)Tll«fWiH», V *, I* ® 2 0% 
V « Z » g fll (x<y)ftd»3ll*£3,«gflt) 73?>3ffl5itgft*fii$Jig1il2 6©, X S ft v> 

xeic5?*-?<5i)X7cQffl^sixai)S'fli^fli>jUTie? | j-rz. c <?> 7 x y 7- 1 8 » . ss 20 
cist c+iiCci;o7, s *st g ft ^ $a g ic u 7 is > fcttfffro + o- ffcwis 

[ 0 0 4 6 ] 
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J.!^±sftBflu^^B B B^2cz)^g75)SlCJ;ftK, £ f , to & B Z ? 15 fa - 15 & % & 

: Sft5y<Z)^ttfiP^4t*t31Hl8lcS^t)7> ^ttaP^4<Z)®fe75lS)7ih3Bi5l75 
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lltiyf t^C^?H. »8BIfi0 3 PJ5£l6*C*-*UT, S£ £ BK 2 <9 £ lb * A t 
m % T J C Y 3" ~? 5= Z . 
[ 0 0 5 0 ] 

t U 7 U I ■ C<DJ:7Cftt»*4t*t ? 8*8 C»-?l)7»Sl9*fli!|lttt*«7 

^U7- l Jllft5ytlH]CU< . * D aiK2<Z>;fe*£(#*^<l££y<Z>!tf<l4<STtfil 

J;)C7 - U x * * t ffl I ) T , i£ DB !IK<Z>H£bttMlcraUTM<lt<9fo3 fcQ^ittfcST 
3 <Z> 7* 2 < > « QB llK2<Z)IH]itt«Q)a^ttlC^^-r^C > >;^<[H]£bttM<Z)^^cz)^^^ 
JJulE*frtt'6T<?>£JSEIVS Z«ftit»£t? C V ? , tt £ K 2 <9 iff 4£ T t fit ^ IC ¥'J 5E 

t?:)!»?n. *t ft , *ttits<!)3iittta<t?c^?n. 

[ 0 0 5 1 ] 

t»filt3xyXf- s /B»i*1 1 9i«fflll3>J;&l!l^i5V#JnfeH7t 
. fttS*4t«#tI^4D<5HaCCD*^7l Z t BSfiCsBSt ? C S < , SB 1 

i(D3c«7n. ^ftsx* *«a*ft©tti!eta<t3c>£*^*6v*i. 

[ 0 0 5 2 ] 

*fc***Sfi5£CJ;ftW, 12 1 9 Cfvt<fcTC. A-f 7 -f **ftlt*fit7Si? 

jfc<y)>4ft37>ft!tf'£, ^J;^?i5 275l^^7>^t«(^ZSI^-75lc(y)'4tll7>^!W'lt7>i4> ^ 

ftYft^M^ftS^l&^U 3= U M > Jifd;&fffl«fi»3ifiU ? l)tCi^l)7«!SSHb 

ff*2 8 t»tt IC Vtf?^ I. » C . 1211 9 C ;Tv t <fc 7 IU . 7> ft ** tt » v> . ft £ St 2 30 

■i^taiMrzc'xff?^?. u » t . isi2c#^^ii?ii/ : t i -^i»a'>L7 

«iai#f4i7iii§ti:ib Hi9lcS^ii7 - m a fl <t tt # 2 8t»tti: 

[ 0 0 5 3 ] 

* ? CitLff , 9R £ 1 8C<t-57JSfll2C*tIJiU-5"5, CCDi/7 

1 2 C«t-57aSiI 2 t*it 3 . C ft * SR * 1 3fiJ;fCCDi/7l 2tlH7, 
a IS 2 tJ»fr^fi|-^«# "J JUi U *L B * 8 C * S I ) T . «uIe^ttS!*4<Z)Mft75l^-?^ 
1*1 55filtHt3£r*l?. <0 «fc , » 5£ ? ft !S 1 ^lRl©aiSflicD*ftt*r!Bl IS* 40 
ft * * <U) ^ ft > * 1 75 ft * £ S T 1 m 275lR]<9«Jffll<Z>7}ftt*-f55 23lllt#ft#3Ki&iJ 

ft i . m ie * 2 * jg t> ft <o ft ft » *t c s t ) t , So £ n 2 c fg * u # z Me a © * * # f u 

£ * ft i . :(5fjt««cs^i)7, h £ as 2 q m £ ^b * A t W 3t t 2 C V # 7* 9 s 3 . 

[ 0 0 5 4 ] 

C <9 J; 7 C , SSaK2Cfg*U#?MiSifiBltjEfllC¥ l J^-r^CV^Rr^^S7«fiaffii29 

jwast^t ticn, So B iffi2Q!tftt'(&Ttfiisic*u^-r^c>;7>"-7*5=^. ^ ft sx 

[ 0 0 5 5 ] 50 
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^ , ma©isiKz©isa<bKtsar?cv»qrjiB^*i. 

[ 0 0 5 6 ] 

*SJUR*C33ri)Tl*, X x y 7- 1 7 © 4£ , ±3£l,feffi5£Q>fR»ffl*r8»#*liV5S3»J6 
it, X £ (Q] C 1 7C r 1 7 x y 7' t EE ift U » , llEXf y?tX7y?1 5 9 

# O 7 X y 7 1 6 ©ffiCSSU 7t <fcll. C <5»ft Ctt X 7 y ? 1 7 <5 ft , Igf Hi 

y 7- 1 ?ciet?. miiess6ff^M^[Q]«<9j9)*t#-r?o q> m . 

ffi IE IS life P « C . Wl^ffl5K<Z)eHtii^U=auigHC?yU7S^c7)Si*tt]$Ktfi?«e 10 
£ $) 3 • 

[ 0 0 5 7 ] 

[ 96 ^ <9 XI) * ] 

± <9 ? C * fg BE ic ft f£ , iff C . ?|i:Rfi5#<?>Sife£fi]-**>Z!6l£|q]VXIt*"Z!6 2 
^^0)ISi|0)*^ttt»2lS*fiClU 1 ^ <2 M 4§ tt C * I ) 7 , ft S R C ft it 

MffliT, «u ie * % » e c s 7i i t ft s, r © <ss ft g, fg s tt « t fJ 3£ r ^ c v # -? r ^ . ^ 
ft , fe>jjtff7-ux**s5ytffli)3c^«<. &&m®tiYztxmw>&#Y<Dft&. 
t t fil n c ¥u 5£ r ^ c v * "? * J . -3*';*fgaic35ruTia, 8u ie & « ic ie *8 <?> * ft 20 

ftr <0 J; ? C 7 - 'JilHtlin, ft & R <?> H A tt *& C M U 7 fl ffl tt © A 3 t <D & it 1 4* 
[ 0 0 5 8 ] 

» ^ fii © ■? t ® 1 -j^fifiitKififii^UTW^^-zc*;*-?^*©-?, * a. w a a R 

ft *X . **lSft®t*ta<t3c^#°f«^53. 
[ 0 0 5 9 ] 

**L*fgBflcJ;ftl3:, JtC* 2lSCJiU7ft, ¥ fall * JI ^ ft IC , f 
T<5lfilt»lit 7 J&ItfioTU ?. 1" t ft I* , mi IE ^ di) ^ di) 3 «SiJ; ') X? I) 

mmmtitoMTj-cYtf-zfj. I3itc*u7tt, z -> <d ft%n>^n k , « ft n, m 

ltIC«7U. 
[ 0 0 6 0 ] 

* * fg b§ c j; ft tx , a £ H c ft it 3 At ft & t je si c 2pJ s ? 3 c * # ? 9= 3 a n. R « s 40 
7j iqi <D m m m ® % % t * t * z m s * * c n u , ^©*fli»ttics^ruT, a b s e. r c ft it 

IJ1L7, «u IE ft ft *t C S -y l ) 7 ft S. R © M «S S fg S tt M t fj 3£ r 3 c V * ~? 3 . ^ 
ftfiX, fe^iff7-')if*5ytffin3c^s< , ft^R^^>;^f3:^^tt^y<Z)!tftt 
IB T t fit X C ¥U £ t 3 C ^ # "? 9= 3 . -3*«;**iflC*l)Ttt. HulE^fBClE«©«£*ft 
^QJ;7IC7 - 'Jlf^tSDT, ft^R^H£bttHlCliU7)i|lfflttQ^3 t © £ it t « 

Itl 97tt« < . ft^R^HiiittM^SfflttC^^t^cV^KlHldlttM^^^b^^^ 

^miieitftt^TCi)i«H^=a3«ft B B Eitw^t3c^^> aai^HtfiTtiscflt 50 
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[11 ] **BB<!)*1S<5»«C*«;. ft S HI Q « ft & t #t i±l t Z I S t S P§ ffi IC * 7 □ 
— f -v — h ~& fr> J . 

[02] £ 1 tJ?fr;fifilCt;3SrUTiKXUT;TvtHJrE0-?fo^T, S 1 ^-^HSPIC 

, ast^tii$i^i, aaBi2t^35K-r^istaPis«iic^ri(riiiH-?i>)i. 

[04] taBSt«aB?ftZ. 

[05 ] * fg w <d n m Q M M C « 3 ft H. SI 2 Q> tit fi ft S 9 <0 ftij ® % <o y q v ? m -? ^ z . 

[07] iiittff*©jife*ar*t)t-*tt^i^t5Kii)?^a5taPis«cjKt7n-f-r- 

[08] ««Sfl<?>;f*Ai£ftt^t7D-fr-h-?*)Z. 

[09] *ttS3#4t**ZIII*8»iS, *ttflJ*4©«fe*lqltSftf*tt^lqlt5K4») 

Z^)£t^B^ltIfe(y)tZ)0-?^ , ), 09 (ol) IS, 1I8#^ ^tt^fa^S^tlZ*^ 
*?ftZWf5&KHPa<Z>£-7<9#JRltaifilql 2 3 IC *} U T*fiX^i±ltft?«^IU, * Jft H W 
^lol2 3^ ; ¥ ; tt^lQl^tt^^ZttMt^-r0-?^ l )> 09 ( t ) I* , ■ 8 # >> , flu IE m 

*«^iqi^-s?-rztt«trv-r0-?i?)i. 

[0 1 0] 3f$ein<2)S&^ InlClL-T, ffii IS ^ & ^ ft <9 ? ^ <Z> - ^ ft C ;'S o £ S -ft 

[0 1 llSfifilftlCJfci&^JlZfrJROTfilcS-JUT. ^&^ft<9?-t7<£Uo<Z>^ft"£ 
55 1 £Gl*0T*l£*Z£8ctSlB*Z*L<y><?>E-?ir>Z. 

[01 z] *ttap*4t*t7B#»«j, *tt^iRi© 3 i t «aififla»j;c#ffl«)s»*flit* 
[01 3] mftffi*$m&ftft®frftmftv>ffinm&ftitimmm^Mz*MTi5fe-Z3iLwti 

[01 4] 01 5 <9f fill 1*1S);01 6<9l£»*#*li>£IC*$J&rZfflHS"£^*0-?*> 
I . 

[0 1 5] 0 1 4<5*tt§*4t*t7HIC^JBt3 1 Xx^f fillffi^flitf\ti 
"? i?) 3 . 

[0 1 6] Q1 4 (?*tt»*4 t*t 3I*C«*t 3 1 ll$*flitfvtB?J) 

1 . 

[0 1 7] 0 1 & 9lBt3BL&-fr1iiABLi&[0*3teT J mfc? W.T ®-*9> J . 

[01 8 ] 01 7©*ttap*4t*r?B«C*3*r?1»3c©ffl«Rft**aiR*tm 

t 0 "? ^ I . 

[01 9] $i$*t^i^ii*?6iii^^ « ft B B Q m * t iu 5& -r 3 ^ & t be 

"?-3;fe(L>)<90-?£)3„ 
[ iff ^ © afc m ] 

2 ft g, BS 

4 # tt BP # 
9 4* S ft S 

12 CCD 

13 hr s 

14 ftUOiftS 

15 CPU 

16 ROM 

17 RAM 

2 8 ft&£4bfi!ft 
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(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a method and an apparatus for 
inspecting a crystal film capable of accurately determining whether 
possible microcrystals are present or not in the crystal film. 
SOLUTION: A second concentration distribution represents the 
distribution of impurity concentration in a second direction crossing a 
first direction in which a belt-like region extends. It is determined on 
the basis of the properties of the second concentration distribution 
whether the possible microcrystals are produced in the crystal film or 
not. As mentioned above, the properties of the concentration 
distribution are previously obtained on the basis of an image equipped 
with the belt-like region, the occurrence condition of the microcrystals 
in the crystal film can be determined on the basis of the properties of 
the concentration distribution, utilizing a correlation between the 
properties of the concentration distribution and the occurrence 



condition of microcrystals in the crystal film. Therefore, for instance, 
it can be surely determined without using a Fourier transform whether or 
not the crystal film is reduced in properties, such as conductivity or 
the like. 
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CLAIMS 

[Claim (s)] 
[Claim 1] 

The 1st process which specifies the 1st direction which is the image 
which picturized the crystal film from the thickness direction one side, 
and is the extension direction of a band-like part based on the image 
which has the band-like part of two or more trains, 



The 2nd process which searches for the 2nd concentration distribution 
which expresses distribution of the concentration value of the 1st 
direction and the 2nd crossing direction while searching for the 1st 
concentration distribution showing distribution of the concentration 
value of the 1st direction, 

The 3rd process which judges the existence of the microcrystal in the 
crystal film based on the distribution property of the 2nd concentration 
distribution, 

The inspection approach of the crystal film characterized by having the 

4th process which judges poor crystallization of the crystal film based 

on the judgment result of said 3rd process. 

[Claim 2] 

The 1st process, 

The 1st step which asks for distribution of the concentration value 
along the one direction of said directions of plurality in two or more 
locations of the direction which intersects said one direction about the 
direction of plurality of predetermined within the limits expected that 
said 1st direction is included, 

The 2nd step which asks for the average of distribution of two or more 
concentration values along the one direction for which it asked in said 
two or more locations, 

The 3rd step which repeats and performs the 1st and the 2nd step about 
the direction of plurality of said predetermined within the limits, 
The inspection approach of the crystal film according to claim 1 
characterized by having the 4th step which specifies the one direction 
of [ of the directions of plurality ] as the 1st direction in the 3rd 
step based on the average of the distribution called for for every 
direction. 
[Claim 3] 
The 2nd process, 

The phase of searching for the average concentration distribution which 
expresses distribution of the concentration value of the distribution 
location used as the average of said 1st concentration distribution to 
the 2nd concentration distribution, 

The phase of performing processing which eliminates the concentration 
value below the concentration value beforehand set to average 
concentration distribution, 

It has the phase of searching for the relative-frequency value 
concentration distribution showing distribution of the 2nd direction of 
a concentration value where the distribution value of the accumulation 
relative frequency distribution of said 1st concentration distribution 



turns into a value defined beforehand, to said 2nd concentration 
distribution, 

The inspection approach of the crystal film according to claim 1 
characterized by specifying a microcrystal-ized part from the 
distribution property searched for in the 3rd process in the phase of 
performing said processing to eliminate, and the distribution property 
searched for in the phase of searching for relative-frequency value 
concentration distribution. 
[Claim 4] 

An exposure means to irradiate light at the crystal film, 
An image pick-up means to picturize the crystal film, 
A concentration distribution calculation means search for the 2nd 
concentration distribution which expresses distribution of the 
concentration value of the 1st direction and the 2nd direction cross 
while searching for the 1st concentration distribution which is the 
image which picturized the crystal film from the thickness direction one 
side, specifies the 1st direction which is the extension direction of a 
band-like part using an exposure means and an image pick-up means based 
on the image which has the band-like part of two or more trains, and 
expresses distribution of the concentration value of the 1st direction, 
Test equipment of the crystal film characterized by having a judgment 
means to judge the existence of the microcrystal in the crystal film and 
to judge poor crystallization of the crystal film based on this judgment 
result, based on the distribution property of the 2nd concentration 
distribution. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

In case this invention manufactures a liquid crystal display panel, 
concerning the inspection approach of the crystal film, and test 
equipment, it relates to the inspection approach and test equipment 
which inspect the polish recon film generated by performing excimer 
laser annealing treatment. 
[0002] 

[Description of the Prior Art] 

In manufacturing the thin film transistor (TFT: Thin Film Transistor) 
used as an active component of a liquid crystal display etc. , it is 
common to use a thin film-like silicon semi-conductor. A thin film-like 
silicon semi-conductor is divided roughly into two, the amorphous 
silicon semi-conductor which consists of amorphous silicon (amorphous 
silicon), and the crystalline silicon semi-conductor which consists of 
the silicon which has crystallinity. 
[0003] 

Since it has the description that membrane formation temperature is 
comparatively low, manufacturing comparatively easily by vapor growth is 
possible, and it is rich in mass production nature, most generally the 
amorphous silicon semi-conductor is used. However, since physical 
properties, such as conductivity, are inferior in an amorphous silicon 
semi-conductor compared with a crystalline silicon semi-conductor, in 
order to acquire a high-speed property, establishment of the 
manufacturing technology of TFT which consists of a crystalline silicon 
semi-conductor is called for strongly, namely, the 1 surface section of 
a substrate — plasma CVD (CVD: Chemical Vapor Deposition) — an 
amorphous silicon thin film should be formed of law or reduced pressure 
thermochemistry vapor growth, and pass a solid phase growth 
crystallization process and a laser annealing crystallization process 
one by one by it — the crystalline silicon semi-conductor film (it is 
henceforth written as the crystal film) is formed. 
[0004] 

Conventionally, the technique of inspecting the crystal film 
crystallized by the excimer laser annealer is indicated (for example, 
patent reference 1). On the conventional technique given in said patent 
reference 1, the light which has predetermined directivity in the 1 
surface section of a substrate is irradiated, the scattered reflection 
luminous intensity from the 1 surface section is measured, and the 
technique of judging the concavo-convex condition of the 1 surface 



section based on the measurement value is indicated. Said scattered 
reflection luminous intensity is measured by the Fourier analysis which 
paid its attention to generating of which has the directivity and 

periodicity of the specification resulting from the laser scan in an 
excimer laser annealer. If judged with it being ruined from the concavo- 
convex condition of said 1 surface section, it will be judged with said 
crystal film being faulty. 
[0005] 

By the way, according to the experiment which the invention-in-this- 
application person conducted repeatedly, the particle size of the 
crystal which constitutes the crystal film processed by said excimer 
laser annealer becomes large, and the concavo-convex condition of the 
crystal film becomes large as the laser energy reinforcement of an 
excimer laser annealer becomes large. However, if laser energy 
reinforcement exceeds predetermined reinforcement, the crystal which 
constitutes the crystal film will turn into a microcrystal with a small 
particle size, and the concavo-convex condition of the crystal film will 
become small. Compared with the big crystal of particle size, properties, 
such as conductivity, are extremely inferior in said microcrystal, and 
it reduces the property of the crystal film remarkably. 
[0006] 

When the energy intensity given to the crystal film becomes excessive, 
the crystal film fuses thoroughly with said energy, and a crystalline 
nucleus is formed in high density and random at the time of cooling. In 
order that a crystal may grow from each crystalline nucleus, said 
microcrystal used as the set of the very small crystal whose diameter of 
crystal grain is hundreds of nm is formed. Therefore, in order for 
properties, such as conductivity, to obtain the good crystal film, the 
laser energy reinforcement of an excimer laser annealer does not exceed 
the predetermined reinforcement which a microcrystal generates, and it 
is desirable that it is the reinforcement near said predetermined 
reinforcement. 
[0007] 

[Patent reference 1] 
JP, 2001-110861, A 
[0008] 

[Problem(s) to be Solved by the Invention] 
As mentioned above, it is desirable to control laser energy 
reinforcement, but there is a limitation in the control precision of 
laser energy reinforcement, and whenever it is laser radiation, there is 
fluctuation of the laser energy reinforcement which is extent 5% or less 



about 3% or more. When laser energy exceeds predetermined reinforcement 
and a microcrystal is furthermore generated at the time of fluctuation 
of said laser energy reinforcement, said property of the crystal film 
obtained becomes remarkably low. 
[0009] 

With the conventional technique given in said patent reference 1, since 
fluctuation of the concavo-convex condition of the 1 surface section by 
fluctuation of laser energy reinforcement generates which has the 

specific directivity resulting from a laser scan, it has judged the 
degree of crystallinity of the crystal film based on generating of the 
above " Namely, it is premised on fixed periodicity being in the 

concavo-convex condition of the crystal film at least with the judgment 
means of used with said conventional technique. Based on said 

periodicity, the degree of crystallinity of the crystal film is judged 
using the Fourier transform. However, the crystal film which the laser 
energy reinforcement of an excimer laser annealer was not necessarily 
changed periodically, and was crystallized actually has some as which 
periodicity is not regarded in the concavo-convex condition. Therefore, 
the technique of judging degree of crystallinity using the Fourier 
transform based on the periodicity of the crystal film has low 
versatility. 
[0010] 

Furthermore, there is functionality between laser energy reinforcement 
and degree of crystallinity in a field smaller than the laser energy 
reinforcement from which desired degree of crystallinity is obtained. If 
it puts in another way, if laser energy reinforcement becomes large, in 
said small field, the degree of crystallinity of the crystal film will 
become high. However, in the field exceeding the laser energy 
reinforcement from which desired degree of crystallinity is obtained, 
inverse relationship nature is between laser energy reinforcement and 
degree of crystallinity. If it puts in another way, if laser energy 
reinforcement becomes large, in said field, the degree of crystallinity 
of the crystal film will become low. 
[0011] 

Therefore, it cannot judge whether it originated in changing in the 
direction in which laser energy reinforcement becomes large about 
whether did it originate in changing with the conventional technique in 
the direction in which laser energy reinforcement becomes small, and 
changing the concavo-convex condition of the crystal film and 
occurred, and changing the concavo-convex condition of the crystal film, 
when a microcrystal is generated, and > "**** // occurred. 



[0012] 

Therefore, the object of this invention is offering the inspection 
approach of the crystal film and test equipment which become possible 
[ judging to accuracy the microcrystal which may be generated on the 
crystal film ]. 
[0013] 

[Means for Solving the Problem] 

This invention is the 1st process which specifies the 1st direction 
which is the image which picturized the crystal film from the thickness 
direction one side, and is the extension direction of a band-like part 
based on the image which has the band-like part of two or more trains, 
The 2nd process which searches for the 2nd concentration distribution 
which expresses distribution of the concentration value of the 1st 
direction and the 2nd crossing direction while searching for the 1st 
concentration distribution showing distribution of the concentration 
value of the 1st direction, 

The 3rd process which judges the existence of the microcrystal in the 
crystal film based on the distribution property of the 2nd concentration 
distribution, 

It is the inspection approach of the crystal film characterized by 
having the 4th process which judges poor crystallization of the crystal 
film based on the judgment result of said 3rd process. 
[0014] 

If this invention is followed, in the 1st process, it is the image which 
picturized the crystal film from the thickness direction one side, and 
the 1st direction which is the extension direction of a band-like part 
is specified based on the image which has the band-like part of two or 
more trains. In the 2nd process, while searching for the 1st 
concentration distribution showing distribution of the concentration 
value of the 1st direction, the 2nd concentration distribution showing 
distribution of the concentration value of the 1st direction and the 2nd 
crossing direction is searched for. In the 3rd process, the existence of 
the microcrystal in the crystal film is judged based on the distribution 
property of the 2nd concentration distribution. In the 4th process, poor 
crystallization of the crystal film is judged based on the judgment 
result of said 3rd process. 
[0015] 

Based on the distribution property, the existence of the microcrystal in 
the crystal film is judged about the 2nd concentration distribution 
which expresses distribution of the concentration value of the 1st 
direction which is the extension direction of a band-like part, and the 



2nd crossing direction especially. Thus, the distribution property of a 
concentration value is searched for based on the image which has a band- 
like part, and the microcrystal generating condition of the crystal film 
can be judged based on said distribution property using the 
functionality between the distribution property of this concentration 
value, and the microcrystal generating condition of the crystal film. So, 
property lowering, such as crystal film, for example, conductivity etc. , 
can be judged certainly, without using the Fourier transform etc. , for 
example. That is, in this invention, property lowering of the crystal 
film can be certainly judged by specifying the microcrystal which 
becomes the cause of main of said property lowering out of change of a 
concavo-convex condition, without not inspecting only what has 
periodicity in said official report about the concavo-convex condition 
of the crystal film using the Fourier transform like the conventional 
technique of a publication, but being dependent on the periodicity of 
the concavo-convex condition of the crystal film. So, versatility of 
this inspection approach can be made high. 
[0016] 

Moreover, this invention is the 1st process, 

The 1st step which asks for distribution of the concentration value 
along the one direction of said directions of plurality in two or more 
locations of the direction which intersects said one direction about the 
direction of plurality of predetermined within the limits expected that 
said 1st direction is included, 

The 2nd step which asks for the average of distribution of two or more 
concentration values along the one direction for which it asked in said 
two or more locations, 

The 3rd step which repeats and performs the 1st and the 2nd step about 
the direction of plurality of said predetermined within the limits, 
It is characterized by having the 4th step which specifies the one 
direction of [ of the directions of plurality ] as the 1st direction in 
the 3rd step based on the average of the distribution called for for 
every direction. 
[0017] 

If this invention is followed, in the 1st step, it will ask for 
distribution of the concentration value along the one direction of said 
directions of plurality in two or more locations of the direction which 
intersects said one direction about the direction of plurality of 
predetermined within the limits expected that the 1st direction is 
included. It asks for the average of distribution of two or more 
concentration values along the one direction for which it asked in said 



two or more locations in the 2nd step. In the 3rd step, the 1st and the 
2nd step are repeated and performed about the direction of plurality of 
said predetermined within the limits. In the 4th step, the one direction 
of [ of the directions of plurality ] can be specified as the 1st 
direction based on the average of the distribution called for for every 
direction in the 3rd step. 
[0018] 

Since the one direction of [ of the directions of plurality ] can be 
especially specified as the 1st direction in the 3rd step based on the 
average of the distribution called for for every direction For example, 
the 1st concentration distribution showing distribution of the 
concentration value of the 1st direction can be searched for correctly 
and easily, without adjusting an image pick-up means etc. to high degree 
of accuracy, in order to picturize a band-like part even if there are a 
mechanical error, an alignment error, etc. of a means which transport 
the crystal film. Therefore, the 2nd concentration distribution showing 
distribution of the concentration value of the 1st direction and the 2nd 
crossing direction can also be searched for correctly and easily. So, it 
becomes possible to make the engine performance of this inspection 
approach high. 
[0019] 

Moreover, this invention is the 2nd process, 

The phase of searching for the average concentration distribution which 
expresses distribution of the concentration value of the distribution 
location used as the average of said 1st concentration distribution to 
the 2nd concentration distribution, 

The phase of performing processing which eliminates the concentration 
value below the concentration value beforehand set to average 
concentration distribution, 

It has the phase of searching for the relative-frequency value 
concentration distribution showing distribution of the 2nd direction of 
a concentration value where the distribution value of the accumulation 
relative frequency distribution of said 1st concentration distribution 
turns into a value defined beforehand, to said 2nd concentration 
distribution, 

In the 3rd process, it is characterized by specifying a microcrystal- 
ized part from the distribution property searched for in the phase of 
performing said processing to eliminate, and the distribution property 
searched for in the phase of searching for relative-frequency value 
concentration distribution. 
[0020] 



If this invention is followed, in the 2nd process, the average 
concentration distribution showing distribution of the concentration 
value of the distribution location used as the average of the 1st 
concentration distribution is searched for from the 2nd concentration 
distribution, it will be the next phase and processing which eliminates 
the concentration value below the concentration value beforehand set to 
average concentration distribution will be performed. The relative- 
frequency value concentration distribution showing distribution of the 
2nd direction of the concentration value from which the distribution 
value of the accumulation relative frequency distribution of said 1st 
concentration distribution turns into a value defined beforehand to the 
2nd concentration distribution in the next phase is searched for. In the 
3rd process, a microcrystal-ized part is specified from the distribution 
property searched for in the phase of performing said processing to 
eliminate, and the distribution property searched for in the phase of 
searching for relative-frequency value concentration distribution. 
[0021] 

Especially in the 2nd process, processing which eliminates the 
concentration value below the concentration value beforehand set to 
average concentration distribution is performed. If it puts in another 
way, a larger concentration value than said concentration value defined 
beforehand can be extracted. In the 3rd process, a microcrystal-ized 
part can be specified from two distribution properties mentioned above. 
Thus, specification of the microcrystal-ized part constituting the main 
cause of property lowering is realizable. 
[0022] 

Moreover, this invention is an exposure means to irradiate light at the 
crystal film, 

An image pick-up means to picturize the crystal film, 
A concentration distribution calculation means search for the 2nd 
concentration distribution which expresses distribution of the 
concentration value of the 1st direction and the 2nd direction cross 
while searching for the 1st concentration distribution which is the 
image which picturized the crystal film from the thickness direction one 
side, specifies the 1st direction which is the extension direction of a 
band-like part using an exposure means and an image pick-up means based 
on the image which has the band-like part of two or more trains, and 
expresses distribution of the concentration value of the 1st direction, 
It is test equipment of the crystal film characterized by having a 
judgment means to judge the existence of the microcrystal in the crystal 
film and to judge poor crystallization of the crystal film based on this 



judgment result, based on the distribution property of the 2nd 

concentration distribution. 

[0023] 

The crystal film is picturized with an image pick-up means, irradiating 
light with an exposure means at the crystal film, if this invention is 
followed. Using these exposure means and an image pick-up means, a 
concentration distribution calculation means is the image which 
picturized the crystal film from the thickness direction one side, and 
specifies the 1st direction which is the extension direction of a band- 
like part based on the image which has the band-like part of two or more 
trains. Then, said concentration distribution calculation means searches 
for the 2nd concentration distribution showing distribution of the 
concentration value of the 1st direction and the 2nd crossing direction 
while searching for the 1st concentration distribution showing 
distribution of the concentration value of the 1st specified direction. 
Based on the distribution property of said 2nd concentration 
distribution, a judgment means can judge the existence of the 
microcrystal in the crystal film, and can judge poor crystallization of 
the crystal film based on this judgment result. Moreover, such test 
equipment is realizable. 
[0024] 

Based on the distribution property, the existence of the microcrystal in 
the crystal film is judged about the 2nd concentration distribution 
which expresses distribution of the concentration value of the 1st 
direction which is the extension direction of a band-like part, and the 
2nd crossing direction especially. Thus, the distribution property of a 
concentration value is searched for based on the image which has a band- 
like part, and the microcrystal generating condition of the crystal film 
can be judged based on said distribution property using the 
functionality between the distribution property of this concentration 
value, and the microcrystal generating condition of the crystal film. So, 
property lowering, such as crystal film, for example, conductivity etc. , 
can be judged certainly, without using the Fourier transform etc. , for 
example. That is, in this invention, property lowering of the crystal 
film can be certainly judged by specifying the microcrystal which 
becomes the cause of main of said property lowering out of change of a 
concavo-convex condition, without not inspecting only what has 
periodicity in said official report about the concavo-convex condition 
of the crystal film using the Fourier transform like the conventional 
technique of a publication, but being dependent on the periodicity of 
the concavo-convex condition of the crystal film. So, versatility of 



this test equipment can be made high. 
[0025] 

[Embodiment of the Invention] 

Drawing 1 is a flow chart which shows gradually the process which starts 
the gestalt of operation of this invention and detects the microcrystal 
of the crystal film. Drawing 2 is the sectional view cutting, expanding 
and showing a substrate 1 in the thickness direction, and after it forms 
the crystalline film in the 1 surface section of a substrate 1, it is 
the sectional view showing gradually the process which forms the crystal 
film 2 (refer to drawing 3 ). Drawing 3 is the perspective view of the 
substrate 1 to which relation with the band-like part 4 is indicated to 
be the excimer laser annealer 3. This operation gestalt shows an example 
at the time of applying the test equipment of this invention to the test 
equipment which inspects the crystalline silicon semi-conductor film (it 
may only be henceforth indicated as the crystal film) used in case a 
liquid crystal display is manufactured. The following explanation also 
includes explanation of the inspection approach of the crystal film. 
[0026] 

The substrate 1 shown in drawing 2 (a) is seen from [ which is an 
electric insulation ingredient / which consists, for example of glass 
etc. ] thickness, for example, the amorphous silicon layer 6 as 
amorphous film is formed, and it is constituted by surface section 5a of 
the rectangular plate-like base material 5. Next, as shown in drawing 2 
(b), for example, oxidation liquid is applied to 1 surface section 6a of 
the amorphous silicon layer 6, and an oxide film 7 is formed in it of 
work of this oxidation liquid. The substrate 1 shown in drawing 2 (c) by 
which the catalyst deposit 8 was formed in 1 surface section 7a of an 
oxide film 7 is heated at the more than temperature from which 
crystallization of the amorphous silicon layer 6 begins, for example, 
about 550 degrees C, and crystallization of the amorphous silicon layer 
6 advances. After crystallization of the amorphous silicon layer 6 
advances to some extent, as shown in drawing 3 , the laser light Ra is 
irradiated to the amorphous silicon layer 6 using an excimer laser 
annealer. Consequently, the amorphous silicon layer 6 is fused once and 
is polycrystal-ized through a cooling solidification process. That is, 
the crystal film 2 is formed in the 1 surface section of a substrate 1. 
[0027] 

Drawing 4 is an outline **** perspective view about the test equipment 9 
of the crystal film 2. The test equipment 9 which inspects said crystal 
film 2 has the xy stage 10, xy stage drive 11, CCD camera 12 (CCD: Charge 
Coupled Device) as an image pick-up means, the lighting 13 as an 



exposure means, and the control unit 14 as a concentration distribution 
calculation means and a judgment means. The xy stage 10 is constituted 
possible [ adsorption support of a substrate 1 ]. Moreover, the xy stage 
10 is constituted movable in x directions and the direction of y while 
it is constituted movable in the thickness direction of a substrate 1. 
Said x directions are directions in alignment with the longitudinal 
direction of the rectangle-like xy stage 10, and said direction of y is 
a direction which intersects perpendicularly in x directions and the 
thickness direction of a substrate 1. xy stage drive 11 is a device 
which carries out migration actuation of a part of arbitration of the 
crystal film 2 selectively in a location to be examined to CCD camera 12 
and lighting 13. This xy stage drive 11 has x direction actuator 11a in 
which migration actuation in x directions is possible, and direction 
actuator of y lib in which migration actuation in the direction of y is 
possible for the xy stage 10. 
[0028] 

CCD camera 12 is supported by thickness direction one side (the arrow 
mark Al shows) of a substrate 1, is arranged possible [ an image pick-up 
of the crystal film 2 formed in the substrate 1 ], and is formed. This 
CCD camera 12 is constituted possible [ an image pick-up of an 
abbreviation lmmxlmm rectangle field ]. Lighting 13 is used as dark 
field illumination of dark field microscope 12a used as the lens of CCD 
camera 12. It becomes possible using these lighting 13 and CCD camera 12 
to picturize the crystal film 2 from the thickness direction one side. 
[0029] 

Drawing 5 is the block diagram of the control system of the test 
equipment 9 of the crystal film concerning the gestalt of operation of 
this invention, the control unit 14 consists of the microcomputer which 
carries out reading appearance to arithmetic and program control 15 (it 
is written as CPU15 CPU: Central ProcessingUnit and henceforth), and 
read-only memory 16 (it is written as R0M16 ROM: Readonly Memory and 
henceforth), and consists of the write-in storage 17 (it is written as 
RAM17 RAM: Random Access Memory and henceforth), a bus 18, an 
input/output interface 19, and an actuation circuit besides a graphic 
display. 
[0030] 

CPU15, and R0M16 and RAM17 are electrically connected to the 
input/output interface 19 through the bus 18. The keyboard 20 and mouse 
21 which are CCD camera 12 and an input means are electrically connected 
to the input/output interface 19, respectively. Moreover, xy stage drive 
11, lighting 13, and a display 22 are electrically connected to the 



input/output interface 19 through the actuation circuit besides a 
graphic display, respectively. The concentration distribution property 
as a distribution property of the 1st and 2nd concentration distribution 
mentioned later is searched for, and while judging the microcrystal of 
the crystal film 2, the program which judges poor crystallization of the 
crystal film 2 is stored in R0M16. This program is performed by CPU15. 
[0031] 

Drawing 6 is a graph showing the relation between laser energy, degree 
of crystallinity, and surface roughness. When the laser energy of the 
laser light Ra irradiated to the amorphous silicon layer 6 is lower than 
a desired value, the degree of crystallinity of the crystal film 2 is 
lower than 100% of a request, and the surface roughness of the crystal 
film 2 is also in a low inclination. When the laser energy of laser 
annealing is suitable, the interior fused with laser energy is dotted 
with the unmelting section. And since a crystal grows by using said 
unmelting section as a crystalline nucleus, the diameter of crystal 
grain serves as a big crystal of several micron meter. 
[0032] 

When the laser energy of the laser light Ra to irradiate is higher than 
a desired value, a microcrystal is generated on the crystal film 2 and 
the surface roughness of the microcrystal-ized part 28 (refer to drawing 
9 a) becomes very low. The microcrystal-ized part 28 is also called the 
microcrystal part. When said microcrystal becomes excessive [ the laser 
energy of laser annealing ], the crystal film 2 fuses thoroughly with 
said laser energy, and a crystalline nucleus serves as [ the diameter of 
crystal grain ] a set of the very small crystal it is [ crystal ] 
hundreds of nm at the time of cooling, high density and in order that it 
may be formed at random and a crystal may grow from each crystalline 
nucleus. 
[0033] 

The excimer laser annealer 3 is constituted so that it may oscillate 
with the pulse number defined beforehand and the laser light Ra may be 
irradiated. Moreover, the excimer laser annealer 3 is constituted so 
that the laser rectangle-like light Ra which has the predetermined 
direction die length of Y and the direction width of face of X of the 
direction of X which intersects perpendicularly in the direction of Y 
and the thickness direction of a substrate 1 may be irradiated to the 
amorphous silicon layer 6 for an exposure. It collaborates in this 
excimer laser annealer 3, and said xy stage drive 11 or xy stage drive 
11 and the drive of an abbreviation EQC, and the laser light Ra is 
irradiated at said substrate 1, sending the substrate 1 which has the 



amorphous silicon layer 6 in the direction of X. 
[0034] 

Thus, sending a substrate 1 in the direction of X with the feed rate 
defined beforehand, when the excimer laser annealer 3 oscillates the 
laser light Ra of the shape of said rectangle with the pulse number 
defined beforehand, the band-like part 4 prolonged in the direction of 
abbreviation Y is formed in a substrate 1. In this operation gestalt, 
"the direction of abbreviation Y" includes "the direction of Y. " However, 
when it irradiates with a laser energy value quite smaller than the 
laser energy value from which desired degree of crystallinity is 
obtained, it becomes that there is no band-like part 4. Moreover, also 
when it irradiates with a quite bigger laser energy value than the laser 
energy value from which the laser energy value from which desired degree 
of crystallinity is obtained is acquired, it becomes that there is no 
band-like part 4. For example, the abbreviation equivalent of the 
bandwidth of each band-like part 4 is carried out to the integral 
multiple of said pulse number. 
[0035] 

Drawing 7 is a flow chart which shows gradually how to search for, the 
extension direction, i. e. , band-like direction, of a band-like part. 
Drawing 8 is a flow chart which shows the detection approach of a 
microcrystal. Drawing 1 is also explained collectively, bi (i= 10, 11 
and 12, — ) in ai (i= 1, 2 and 3, — ) in drawing 1 , drawing 7 , and 
drawing 8 shows a step, respectively. Drawing 9 is drawing for 
explaining how to search for, the extension direction, i. e. , band-like 
direction, of the band-like part 4, from the image S which has the band- 
like part 4. Drawing 9 (a) When performing distributed calculation from 
Image S to all the distributed calculation directions 23 of 
predetermined within the limits expected that the band-like direction is 
included It is drawing in which the distributed calculation direction 23 
shows the condition that the band-like directions differ, and is drawing 
showing the condition that the distributed calculation direction 23 of 
drawing 9 (b) corresponds with the band-like direction when performing 
distributed calculation from Image S to all the distributed calculation 
directions 23 of said predetermined within the limits. All the 
distributed calculation directions 23 of this predetermined within the 
limits correspond in the direction of plurality of predetermined within 
the limits. Drawing 10 is an explanatory view for asking for 
distribution of the concentration value along the one direction of said 
directions of plurality about the direction of plurality of 
predetermined within the limits in two or more locations of the 



direction which intersects said one direction. Drawing 11 is drawing for 
explaining how to specify the one direction of [ of the directions of 
plurality ] as the 1st direction, based on the average of the 
distribution called for for every direction. 
[0036] 

As shown in steps 1 and 2 of drawing 1 , and steps 10 and 11 of drawing 
7 , some of substrates 1 2, i. e. , crystal film, are moved to a location 
to be examined with xy stage drive 11, and light is irradiated with 
lighting 13 at said crystal film 2. As shown in drawing 4 and drawing 9 , 
the image S by which the crystal film 2 is picturized from the thickness 
direction one side of the crystal film 2 with CCD camera 12 is displayed 
on a display 22. Moreover, the crystal film 2 is picturized in the shape 
of a straight line along a direction with the band-like part 4 near the 
direction of abbreviation y. Thus, in step 11, the image S which has the 
band-like part 4 of two or more trains is obtained. Said image S is 
temporarily memorized by RAM17. 
[0037] 

Based on the image S which has the band-like part 4 obtained at step 11, 
it asks for distribution of a concentration value in the distributed 
calculation direction 23 about each direction of the predetermined range 
at step 12. That is, in step 12, it is a direction near the direction of 
abbreviation y, and asks for distribution of the range until a y- 
coordinate serves as Ye from all x with the y-coordinate of the image 
pick-up range mentioned later from Xs in Ys to [ x ] Xe in the 
distributed calculation direction 23 to all the distributed calculation 
directions 23 included in the range of the direction defined beforehand. 
If it puts in another way, it will ask for distribution of the 
concentration value along the one direction of said all distributed 
calculation directions 23 about all the distributed calculation 
directions 23 of predetermined within the limits expected that the band- 
like part 4 is contained. It asks for the average to x of the 
distribution for which it asked at step 13. That is, it asks for the 
average of distribution of two or more concentration values along the 
one direction for which it asked in two or more locations of the 
direction which intersects said one direction. 
[0038] 

And the phase of asking for distribution of the concentration value 
along the one direction mentioned above, and asking for the average of 
distribution of two or more concentration values about all the 
distributed calculation directions 23 of predetermined within the limits 
is repeated and performed. A distributed average of the average of said 



distribution may be written. Next, at step 14, the one direction of [ of 
all the distributed calculation directions 23 ] is specified as the 1st 
direction based on the average of the distribution called for every 
distributed calculation direction 23 in said phase. That is, the 
distributed calculation direction 23 which has among the distributed 
averages to all the distributed calculation directions 23 acquired at 
steps 12 and 13, the smallest distributed average, i. e. , minimum average, 
is determined as the band-like direction which is the 1st direction. 
[0039] 

Said image pick-up range is synonymous with all the fields ranging from 
the coordinate (Xs, Ys) to a coordinate (Xe, Ye) among rectangle-like 
image fields. While said coordinates (Xs, Ys) are parallel, they adjoin 
in the x directions of a rectangle-like image field at one side of a 
side, and this one side, and while they are parallel, they show the 
intersection PI with one side of a side in the direction of y. It is the 
intersection P2 used as the vertical angle of said intersection PI, said 
coordinates (Xe, Ye) are parallel, and also adjoin in the x directions 
at one side by the side of a way, and this one side, and are parallel 
and also they show the intersection P2 with one side by the side of a 
way in the direction of y. 
[0040] 

Drawing 12 is drawing for explaining how to search for the average 
concentration value and relative frequency distribution of the band-like 
direction, from the image which has the band-like part 4. Drawing 13 is 
drawing for explaining how to select a relative-frequency-distribution 
concentration value out of the distribution value of accumulation 
relative frequency distribution. Drawing 14 is drawing showing the image 
corresponding to the average concentration value distribution of drawing 
15 , and rate-of-change distribution of drawing 16 . Drawing 15 is 
drawing showing the average concentration value distribution of 1- 
dimensional one corresponding to the image which has the band-like part 
4 of drawing 14 . Drawing 16 is drawing showing the 1-dimensional rate- 
of-change distribution corresponding to the image which has the band- 
like part 4 of drawing 14 . Drawing 17 is drawing showing the image 
corresponding to the relative-frequency-distribution concentration value 
of drawing 18 . Drawing 18 is drawing showing the relative-frequency- 
distribution concentration value of 1-dimensional one corresponding to 
the image which has the band-like part 4 of drawing 17 . Drawing 19 is 
drawing for explaining how to judge a microcrystal-ized part, from rate- 
of-change distribution and a relative-frequency-distribution 
concentration value. Drawing 8 is also explained collectively. 



[0041] 

At step 15, the 1st concentration distribution which is the average of 
the concentration value which met the band-like part 4, and is the 
average of two or more concentration values calculated for every train 
at least among the band-like parts 4 of two or more trains is searched 
for. That is, the average concentration value 25 and relative frequency 
distribution of the range until a y-coordinate serves as Ye from all x 
with the y-coordinate of said image pick-up range from Xs in Ys to [ x ] 
Xe in the band-like direction to the band-like direction acquired at 
step 14 are calculated (refer to drawing 13 ). Said average 
concentration value 25 is equivalent to the 1st concentration 
distribution. 
[0042] 

Next, it shifts to step 16 and the average concentration value 25 in 
every [ all ] x from Xs obtained at step 15 to Xe is arranged as average 
concentration value distribution of 1-dimensional one until it results 
[ from Xs ] in Xe (refer to drawing 15 ). Said average concentration 
value distribution of 1-dimensional one is equivalent to the 2nd 
concentration distribution showing distribution of the concentration 
value of the 1st direction and the 2nd crossing direction. Next, it is 
the high-pass filter processing expressed with step 17 by the formula 
(1) to the average concentration value distribution of 1-dimensional 
ones acquired at step 16, and high-pass filter processing for searching 
for the rate-of-change distribution mentioned later is performed. High- 
pass filter processing is synonymous with highpass processing. 
[0043] 

[Equation 1] 

x+L 

H (x) = Y { M ( t) - M (x) } ... (1) 



[0044] 

About a formula (1), the average concentration value over each x is 
expressed as M (x), and the rate of change 27 to each x [ after high- 
pass filter processing ] is expressed as H (x). The filter size L is 
beforehand set that rate of change 27 is detectable in order to detect a 
microcrystal with a sufficient precision, concrete — the filter size L 
— the scale factor of the substrate feed rate of the excimer laser 
annealer 3, an oscillation pulse number, the width of face of the shape 



of a rectangle of the laser light Ra, and the image pick-up system 
besides a graphic display, and an image — it is set from resolution etc. 
[0045] 

As mentioned above, 1-dimensional rate-of-change distribution of the 
rate of change which extracted the steep average concentration value 
change in the x directions is arranged by performing said high-pass 
filter processing in said step 17 (refer to drawing 16 ). If it puts in 
another way, processing which eliminates the concentration value below 
the concentration value defined beforehand will be performed to the 
average concentration value distribution of 1-dimensional one acquired 
at step 16. As shown in drawing 8 , drawing 17 , and drawing 18 after 
that, in step 18, the concentration value used as predetermined 
accumulation relative frequency distribution is formed into 1 dimension 
in x directions, i. e. , the 2nd direction. That is, at step 18, the 
bottom cumulative relative frequency of the relative frequency 
distribution in every [ all ] x from Xs obtained at step 15 to Xe 
arranges as relative-frequency concentration value distribution of 1- 
dimensional one until it results [ from Xs ] in Xe of the relative- 
frequency-distribution concentration value 26 which is a concentration 
value (concentration value used as the value defined beforehand) used as 
about 20%. The relative-frequency-distribution value of the 1st 
concentration distribution of this step 18 is equivalent to the phase of 
searching for distribution of the 2nd direction of the concentration 
value used as the value defined beforehand. Even when a microcrystal 
exists in the part in a band-like part in a relative-frequency- 
distribution concentration value by this, it becomes possible to express 
the concentration value of a microcrystal. 
[0046] 

Next, as shown in step 3 of drawing 1 , drawing 8 , and drawing 19 , in 
step 19, counting of the microcrystal is judged and carried out from a 
predetermined frequency-distribution concentration value and rate of 
change. Namely, at step 19, it judges whether the location of x is a 
microcrystal-ized part for every [ all ] x from Xs to Xe to the 1- 
dimensional rate-of-change distribution acquired at step 17, and the 1- 
dimensional relative-frequency concentration value distribution acquired 
at step 18 from rate of change 27 and the relative-frequency- 
distribution concentration value 26. For example, when it is lower than 
a predetermined rate-of-change threshold and said rate of change 27 is 
lower than a relative-frequency concentration threshold, it is judged 
with the location of x being a microcrystal. Counting of the number of 
the location of x which the location of x furthermore judged to be a 



microcrystal reached comparatively, and was judged to be a not 

continuous microcrystal is carried out. 

[0047] 

The rate of change of the band-like part 4 of the microcrystal 
picturized from two or more sample substrates is investigated, and said 
rate-of-change threshold is determined so that the detection precision 
of a microcrystal may become good as much as possible. Moreover, 
concentration distribution of the band-like part 4 of the microcrystal 
picturized from two or more sample substrates is investigated, and said 
relative-frequency concentration threshold is determined so that the 
detection precision of a microcrystal may become good as much as 
possible. 
[0048] 

Then, in step 4 of drawing 1 , when it is said larger rate than the 
defect judging threshold beforehand defined to the number of the 
location of x judged to be the microcrystal which the location of x 
judged to be the microcrystal obtained at step 19 reached comparatively, 
and is not continuing, and the number, it judges with this crystal film 
being faulty. The flow of this drawing 1 is ended at step 5 after that. 
Therefore, according to this test equipment 9, it becomes possible to 
eliminate, non-wanted the crystal film 2 1, i. e. , the defect substrate, 
of degree of crystallinity. Said defect judging threshold is determined 
according to detection precision etc. 
[0049] 

According to the inspection approach of the crystal film 2 explained 
above, based on the image S which first has the band-like part 4 of two 
or more trains which picturized the crystal film 2 from the thickness 
direction one side, the 1st direction which is the extension direction 
of the band-like part 4 is specified. In a subsequent process, the 1st 
concentration distribution showing distribution of the concentration 
value of said 1st direction is searched for, and the 2nd concentration 
distribution showing distribution of the concentration value of the 1st 
direction and the 2nd crossing direction is searched for. In a 
subsequent process, the existence of the microcrystal which may be 
generated on the crystal film 2 can be judged based on the distribution 
property of the 2nd concentration distribution. Poor crystallization of 
the crystal film 2 can be judged based on the judgment result of said 
process. 
[0050] 

Based on the distribution property, the existence of the microcrystal 
which may be generated on the crystal film 2 is judged about the 2nd 



concentration distribution which expresses distribution of the 
concentration value of the 1st direction which is the extension 
direction of the band-like part 4, and the 2nd crossing direction 
especially. Thus, the distribution property of a concentration value is 
searched for based on the image S which has the band-like part 4, and 
the microcrystal generating condition of the crystal film 2 can be 
judged based on said distribution property using the functionality 
between the distribution property of this concentration value, and the 
microcrystal generating condition of the crystal film 2. So, property 
lowering, such as the crystal film 2, for example, conductivity etc. , 
can be judged certainly, without using the Fourier transform etc. , for 
example. That is, in this operation gestalt, only what has periodicity 
in said official report about the concavo-convex condition of the 
crystal film using the Fourier transform like the conventional technique 
of a publication is not inspected. By specifying the microcrystal which 
becomes the cause of main of said property lowering out of change of a 
concavo-convex condition, without being dependent on the periodicity of 
the concavo-convex condition of the crystal film 2, property lowering of 
the crystal film 2 can be judged certainly. So, versatility of this 
inspection approach can be made high. 
[0051] 

Moreover, according to this inspection approach, based on the band-like 
part 4 prolonged in the direction of the predetermined range beforehand 
appointed among Images S, the variance of a concentration value is 
calculated from all the directions of predetermined within the limits, 
respectively. Then, the average of a variance can be calculated about 
the 2nd direction and the direction which has the minimum average among 
the averages of the calculated variance can be specified as the 1st 
direction. Thus, the 1st concentration distribution showing distribution 
of the concentration value of the 1st direction can be searched for 
correctly and easily, without adjusting said CCD camera 12 for 
picturizing the band-like part 4 to high degree of accuracy, even if 
there are a mechanical error, an alignment error, etc. of xy stage drive 
11 which transport the crystal film 2 1, i.e., a substrate, for example, 
since the 1st direction which is the extension direction of the band- 
like part 4 can be specified as accuracy. Therefore, the 2nd 
concentration distribution showing distribution of the concentration 
value of the 1st direction and the 2nd crossing direction can also be 
searched for correctly and easily. So, it becomes possible to make the 
engine performance of this inspection approach high. 
[0052] 



Moreover, according to this inspection approach, as shown in drawing 19 , 
based on the rate-of-change threshold defined beforehand, respectively 
and a relative-frequency concentration threshold, the microcrystal-ized 
part 28 can be specified from the distribution property searched for in 
the phase of performing high-pass filter processing, and the 
distribution property searched for in the phase of searching for 
distribution of the 2nd direction. As especially shown in drawing 19 , 
the concentration rate of change at the time of the energy intensity 
given to the crystal film 2 increasing from a distribution property, and 
a microcrystal being generated, and changing a concavo-convex condition 
can be extracted. And the microcrystal-ized part 28 can be specified 
based on the value of the rate of change it is determined beforehand 
that does not extract the concentration rate of change at the time of 
the energy intensity given to the crystal film 2 decreasing, and 
changing a concavo-convex condition, and the value of the concentration 
produced to the part which the microcrystal has generated. 
[0053] 

Moreover, according to this test equipment 9, the crystal film 2 is 
picturized with CCD camera 12, irradiating light with lighting 13 at the 
crystal film 2. Based on the image S which picturized the crystal film 2 
from the thickness direction one side, the 1st direction which is the 
extension direction of said band-like part 4 is specified using these 
lighting 13 and CCD camera 12. Then, the 1st concentration distribution 
showing distribution of the concentration value of the 1st specified 
direction is searched for, and the 2nd concentration distribution 
showing distribution of the concentration value of the 1st direction and 
the 2nd crossing direction is searched for. Based on the distribution 
property of said 2nd concentration distribution, the existence of the 
microcrystal which may be generated on the crystal film 2 is judged. 
Poor crystallization of the crystal film 2 can be judged based on this 
judgment result. 
[0054] 

Thus, the test equipment 9 of the crystal film 2 which becomes possible 
[ judging to accuracy the microcrystal which may be generated on the 
crystal film 2 ] is realizable. According to said test equipment 9, 
property lowering of the crystal film 2 can be certainly judged by 
specifying the microcrystal constituting the main cause of property 
lowering of the crystal film 2 out of change of a concavo-convex 
condition, without being dependent on the periodicity of the concavo- 
convex condition of the crystal film 2 etc. So, versatility of this test 
equipment 9 can be made high. 



[0055] 

Since the energy which judges the excess and deficiency of the energy in 
laser annealing processing, and is given to a precursor by laser 
annealing processing based on this judgment result is controllable based 
on the judgment result, i. e. , the degree of crystallinity, obtained by 
said test equipment 9 and the inspection approach, it becomes possible 
after that control to realize the degree of crystallinity of the desired 
crystal film 2. 
[0056] 

In this operation gestalt, although the step which forms into 1 
dimension the concentration value which serves as predetermined 
accumulation relative frequency distribution mentioned above after step 
17 in the x directions was arranged, it is after step 15 and said step 
may be arranged before step 16. In this case, it shifts to step 19 
mentioned later after step 17. Moreover, the same effectiveness as said 
operation gestalt is done so also in this case. In addition, in the 
range which does not deviate from a claim, various partial change may be 
made to said operation gestalt. 
[0057] 

[Effect of the Invention] 

According to this invention, based on the distribution property, the 
existence of the microcrystal in the crystal film is especially judged 
about the 2nd concentration distribution showing distribution of the 
concentration value of the 1st direction which is the extension 
direction of a band-like part, and the 2nd crossing direction as 
mentioned above. Thus, the distribution property of a concentration 
value is searched for based on the image which has a band-like part, and 
the microcrystal generating condition of the crystal film can be judged 
based on said distribution property using the functionality between the 
distribution property of this concentration value, and the microcrystal 
generating condition of the crystal film. So, property lowering, such as 
crystal film, for example, conductivity etc. , can be judged certainly, 
without using the Fourier transform etc. , for example. That is, in this 
invention, property lowering of the crystal film can be certainly judged 
by specifying the microcrystal which becomes the cause of main of said 
property lowering out of change of a concavo-convex condition, without 
not inspecting only what has periodicity in said official report about 
the concavo-convex condition of the crystal film using the Fourier 
transform like the conventional technique of a publication, but being 
dependent on the periodicity of the concavo-convex condition of the 
crystal film. So, versatility of this inspection approach can be made 



high. 
[0058] 

Moreover, since the one direction of [ of the directions of plurality ] 
can be especially specified as the 1st direction in the 3rd step based 
on the average of the distribution called for for every direction 
according to this invention For example, the 1st concentration 
distribution showing distribution of the concentration value of the 1st 
direction can be searched for correctly and easily, without adjusting an 
image pick-up means etc. to high degree of accuracy, in order to 
picturize a band-like part even if there are a mechanical error, an 
alignment error, etc. of a means which transport the crystal film. 
Therefore, the 2nd concentration distribution showing distribution of 
the concentration value of the 1st direction and the 2nd crossing 
direction can also be searched for correctly and easily. So, it becomes 
possible to make the engine performance of this inspection approach high. 
[0059] 

Moreover, according to this invention, especially in the 2nd process, 
processing which eliminates the concentration value below the 
concentration value beforehand set to average concentration distribution 
is performed. If it puts in another way, a larger concentration value 
than said concentration value defined beforehand can be extracted. In 
the 3rd process, a microcrystal-ized part can be specified from two 
distribution properties. Thus, specification of the microcrystal-ized 
part constituting the main cause of property lowering is realizable. 
[0060] 

Moreover, according to this invention, the test equipment of the crystal 
film which can judge the microcrystal in the crystal film to accuracy is 
realizable. Based on the distribution property, the existence of the 
microcrystal in the crystal film is judged about the 2nd concentration 
distribution which expresses distribution of the concentration value of 
the 1st direction which is the extension direction of a band-like part, 
and the 2nd crossing direction especially. Thus, the distribution 
property of a concentration value is searched for based on the image 
which has a band-like part, and the microcrystal generating condition of 
the crystal film can be judged based on said distribution property using 
the functionality between the distribution property of this 
concentration value, and the microcrystal generating condition of the 
crystal film. So, property lowering, such as crystal film, for example, 
conductivity etc. , can be judged certainly, without using the Fourier 
transform etc. , for example. That is, in this invention, property 
lowering of the crystal film can be certainly judged by specifying the 



microcrystal which becomes the cause of main of said property lowering 
out of change of a concavo-convex condition, without not inspecting only 
what has periodicity in said official report about the concavo-convex 
condition of the crystal film using the Fourier transform like the 
conventional technique of a publication, but being dependent on the 
periodicity of the concavo-convex condition of the crystal film. So, 
versatility of this test equipment can be made high. 
[Brief Description of the Drawings] 

[Drawing 1] It is the flow chart which shows gradually the process which 
starts the gestalt of operation of this invention and detects the 
microcrystal of the crystal film. 

[Drawing 2] It is the sectional view cutting, expanding and showing a 
substrate 1 in the thickness direction, and after forming the 
crystalline film in the 1 surface section of a substrate 1, it is the 
sectional view showing gradually the process which forms the crystal 
film 2. 

[Drawing 3] It is the perspective view of the substrate to which 
relation with the band-like part 4 is indicated to be the excimer laser 
annealer 3. 

[Drawing 4] It is an outline **** perspective view about the test 
equipment 9 of the crystal film 2. 

[Drawing 5] It is the block diagram of the control system of the test 
equipment 9 of the crystal film 2 concerning the gestalt of operation of 
this invention. 

[Drawing 6] It is a graph showing the relation between laser energy, 
degree of crystallinity, and surface roughness. 

[Drawing 7] It is the flow chart which shows gradually how to search for, 
the extension direction, i. e. , band-like direction, of a band-like part. 
[Drawing 8] It is the flow chart which shows the detection approach of a 
microcrystal. 

[Drawing 9] It is drawing for explaining how to search for, the 
extension direction, i. e. , band-like direction, of the band-like part 4, 
from the image S which has the band-like part 4. Drawing 9 (a) When 
performing distributed calculation from Image S to all the distributed 
calculation directions 23 of predetermined within the limits expected 
that the band-like direction is included It is drawing in which the 
distributed calculation direction 23 shows the condition that the band- 
like directions differ, and is drawing showing the condition that the 
distributed calculation direction 23 of drawing 9 (b) corresponds with 
the band-like direction when performing distributed calculation from 
Image S to all the distributed calculation directions 23 of said 



predetermined within the limits. 

[Drawing 10] It is an explanatory view for asking for distribution of 
the concentration value along the one direction of said directions of 
plurality about the direction of plurality of predetermined within the 
limits in two or more locations of the direction which intersects said 
one direction. 

[Drawing 11] It is drawing for explaining how to specify the one 
direction of [ of the directions of plurality ] as the 1st direction, 
based on the average of the distribution called for for every direction. 
[Drawing 12] It is drawing for explaining how to search for the average 
concentration value and relative frequency distribution of the band-like 
direction, from the image which has the band-like part 4. 
[Drawing 13] It is drawing for explaining how to select a relative- 
frequency-distribution concentration value out of the distribution value 
of accumulation relative frequency distribution. 
[Drawing 14] It is drawing showing the image corresponding to the 
average concentration value distribution of drawing 15 , and rate-of- 
change distribution of drawing 16 . 

[Drawing 15] It is drawing showing the average concentration value 
distribution of 1-dimensional one corresponding to the image which has 
the band-like part 4 of drawing 14 . 

[Drawing 16] It is drawing showing the 1-dimensional rate-of-change 
distribution corresponding to the image which has the band-like part 4 
of drawing 14 . 

[Drawing 17] It is drawing showing the image corresponding to the 
relative-frequency-distribution concentration value of drawing 18 . 
[Drawing 18] It is drawing showing the relative-frequency-distribution 
concentration value of 1-dimensional one corresponding to the image 
which has the band-like part 4 of drawing 17 . 

[Drawing 19] It is drawing for explaining how to judge a microcrystal- 
ized part, from rate-of-change distribution and a relative-frequency- 
distribution concentration value. 
[Description of Notations] 
2 Crystal Film 
4 Band-like Part 
9 Test Equipment 

12 CCD Camera 

13 Lighting 

14 Control Unit 

15 CPU 

16 ROM 



17 RAM 

28 Microcrystal-ized Part 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the flow chart which shows gradually the process which 
starts the gestalt of operation of this invention and detects the 
microcrystal of the crystal film. 

[Drawing 2] It is the sectional view cutting, expanding and showing a 
substrate 1 in the thickness direction, and after forming the 
crystalline film in the 1 surface section of a substrate 1, it is the 
sectional view showing gradually the process which forms the crystal 
film 2. 

[Drawing 3] It is the perspective view of the substrate to which 
relation with the band-like part 4 is indicated to be the excimer laser 
annealer 3. 

[Drawing 4] It is an outline **** perspective view about the test 
equipment 9 of the crystal film 2. 

[Drawing 5] It is the block diagram of the control system of the test 
equipment 9 of the crystal film 2 concerning the gestalt of operation of 
this invention. 

[Drawing 6] It is a graph showing the relation between laser energy, 
degree of crystallinity, and surface roughness. 

[Drawing 7] It is the flow chart which shows gradually how to search for, 
the extension direction, i. e. , band-like direction, of a band-like part. 
[Drawing 8] It is the flow chart which shows the detection approach of a 
microcrystal. 

[Drawing 9] It is drawing for explaining how to search for, the 



extension direction, i. e. , band-like direction, of the band-like part 4, 
from the image S which has the band-like part 4. Drawing 9 (a) When 
performing distributed calculation from Image S to all the distributed 
calculation directions 23 of predetermined within the limits expected 
that the band-like direction is included It is drawing in which the 
distributed calculation direction 23 shows the condition that the band- 
like directions differ, and is drawing showing the condition that the 
distributed calculation direction 23 of drawing 9 (b) corresponds with 
the band-like direction when performing distributed calculation from 
Image S to all the distributed calculation directions 23 of said 
predetermined within the limits. 

[Drawing 10] It is an explanatory view for asking for distribution of 
the concentration value along the one direction of said directions of 
plurality about the direction of plurality of predetermined within the 
limits in two or more locations of the direction which intersects said 
one direction. 

[Drawing 11] It is drawing for explaining how to specify the one 
direction of [ of the directions of plurality ] as the 1st direction, 
based on the average of the distribution called for for every direction. 
[Drawing 12] It is drawing for explaining how to search for the average 
concentration value and relative frequency distribution of the band-like 
direction, from the image which has the band-like part 4. 
[Drawing 13] It is drawing for explaining how to select a relative- 
frequency-distribution concentration value out of the distribution value 
of accumulation relative frequency distribution. 
[Drawing 14] It is drawing showing the image corresponding to the 
average concentration value distribution of drawing 15 , and rate-of- 
change distribution of drawing 16 . 

[Drawing 15] It is drawing showing the average concentration value 
distribution of 1-dimensional one corresponding to the image which has 
the band-like part 4 of drawing 14 . 

[Drawing 16] It is drawing showing the 1-dimensional rate-of-change 
distribution corresponding to the image which has the band-like part 4 
of drawing 14 . 

[Drawing 17] It is drawing showing the image corresponding to the 
relative-frequency-distribution concentration value of drawing 18 . 
[Drawing 18] It is drawing showing the relative-frequency-distribution 
concentration value of 1-dimensional one corresponding to the image 
which has the band-like part 4 of drawing 17 . 

[Drawing 19] It is drawing for explaining how to judge a microcrystal- 
ized part, from rate-of-change distribution and a relative-frequency- 



distribution concentration value. 
[Description of Notations] 
2 Crystal Film 
4 Band-like Part 
9 Test Equipment 

12 CCD Camera 

13 Lighting 

14 Control Unit 

15 CPU 

16 ROM 

17 RAM 

28 Microcrystal-ized Part 

[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 
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[Drawing 6] 
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[Drawing 7] 
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[Drawing 10] 
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[Drawing 11] 
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[Drawing 12] 
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[Drawing 16] 
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[Drawing 18] 
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[Drawing 19] 




[Translation done. ] 



